14 Candida albicans is a ubiquitous fungal symbiont that resides on diverse human barrier surfaces. Both 15 mammalian and fungal cells can convert arachidonic acid into the lipid mediator, prostaglandin E2 16 (PGE 2 ), but the physiological significance of fungal-derived PGE 2 remains elusive. Here we report 17 that a C. albicans mutant deficient in PGE 2 production suffered a loss of competitive fitness in the 18 murine gastrointestinal (GI) tract and that PGE 2 supplementation mitigated this fitness defect.
8 152 fitness of C. albicans under steady-state conditions. In contrast, dmPGE 2 provision did not further 153 enhance the competitive fitness of the WT strain. Taken together, these data indicate that fungal PGE 2 154 exerts a specific function for C. albicans: promote its colonization of the host GI tract.
156
Fungal PGE 2 does not affect AMP production or fungal resistance to AMPs
157
AMPs such as mouse cathelicidin-related antimicrobial peptide (mCRAMP), encoded by
158
Camp, have been demonstrated to mediate intestinal resistance to C. albicans colonization [4] . We 159 postulated that fungal PGE 2 might promote intestinal fitness of C. albicans by influencing AMP 160 production from IECs or fungal resistance to AMPs. To address the former hypothesis, we stimulated 161 human colonic IEC lines with WT C. albicans or the ole2/ole2 mutant, but observed no difference in 162 the secretion of LL-37, the human ortholog of mCRAMP, by the IEC lines (S3A Fig) . Indeed, infection 163 of the IEC lines by fungi in vitro did not induce appreciable production of LL-37 above the background 164 level. We also assessed Camp transcript levels in the colons of mice colonized with either WT or 165 ole2/ole2 C. albicans, but found no difference in the quantities of Camp mRNA induced by the two 166 fungal strains in vivo (S3B Fig) . Finally, we exposed fungi grown in the presence or absence of PGE 2 167 to mCRAMP in vitro to evaluate the effects of PGE 2 on fungal resistance to AMPs. Both the WT and 168 ole2/ole2 strains manifested comparable susceptibility to mCRAMP, and the addition of PGE 2 did not In an earlier report, we had demonstrated that the extent of surface β-glucan exposure by 175 fungal cells and their consequent triggering of dectin-1 signaling correlate strongly with the in vivo 176 intestinal fitness of Candida species [13] . We thus sought to determine if fungal PGE 2 modulates 177 fungal fitness in the murine gut by tuning β-glucan exposure on fungal cell wall surfaces. WT C. 178 albicans exposed significantly less β-glucan than the ole2/ole2 strain in the absence of PGE 2 (S4A 179 Fig) . When PGE 2 production was induced by the addition of exogenous AA, the ole2/ole2 mutant still 180 exposed more β-glucan on its surface, though the difference in exposure between the two strains was 
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The poor efficiency of macrophage ablation in clodronate-treated mice could possibly arise from 201 differential accessibility and susceptibility of macrophages in the colon to intraperitoneally-202 administered clodronate relative to those from other tissue sites. Nonetheless, clodronate treatment was 203 sufficient to abrogate the fitness defect of the ole2/ole2 mutant vis-à-vis the WT strain that was 204 observed in control mice, thereby implicating CD11b + DCs as another tissue-resident phagocytic 205 population that restricts C. albicans in the gut ( Fig 5A-B 
210
In agreement with our findings in clodronate-treated mice, Ccr2 deficiency abolished the fitness 211 difference between the WT and ole2/ole2 strains observed in WT mice ( Fig 5C-D 
215
the ole2/ole2 mutant exhibited reduced resistance to macrophages relative to the WT strain, and this 216 defect in resistance to host killing can be reversed by the provision of exogenous PGE 2 (Fig 5E-F ).
Discussion

220
In this study, we sought to clarify the physiological function of PGE 2 production by C.
221 albicans, a phenomenon long described [31] but of unclear importance to either host or fungus.
222 Contrary to previous reports, using a PGE 2 -deficient fungal mutant, we found no contribution of fungal 223 PGE 2 to hyphal morphogenesis or fungi-induced macrophage cytotoxicity in vitro. Neither did fungal 224 PGE 2 influence the in vivo virulence of C. albicans across disparate murine models of candidiasis that 225 affect different organs and engage distinct antifungal immunological responses. Instead, we uncovered 226 a specific role for PGE 2 production by C. albicans in potentiating fungal colonization of the murine 227 intestine. Interestingly, the effects of fungal PGE 2 are mediated by host phagocytes. Our results raise 228 several questions that merit further elaboration.
229
How has C. albicans evolved the ability to synthesize PGE 2 from AA, a substrate that it lacks?
230
No fungal orthologs of the mammalian biosynthetic enzymes for PGE 2 -the cyclooxygenases, COX-1 231 and COX-2, and the PGE 2 synthase, PTGES -have been identified to date [36, 47] . Even using a cellular levels of iron that in turn impact PGE 2 synthesis. Genetic deficiency of OLE2 in C. albicans 239 did not completely eliminate PGE 2 production in vitro [36] (Fig 1) , implying the existence of additional 240 components of the fungal PGE 2 synthetic pathway. Thus C. albicans has convergently evolved a 241 mechanism to generate PGE 2 from a host-derived precursor, presumably in response to evolutionary 242 pressures exerted by its lifestyle as an obligate symbiont in warm-blooded organisms. 
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We report here a novel mechanism used by C. albicans to colonize the gut that is distinct from 298 previously delineated pathways, such as the suppression of filamentation and changes in nutrient Fungal strains used in this study are listed in S1 
316
Construction of fungal strains 317
Fungal mutants were generated using the SAT1-flipping strategy as previously described [13, 67] .
318
Briefly, the plasmid pSFS2 containing the SAT1 flipper cassette was used to disrupt the open reading 319 frame of the OLE2, FET3, and FET31 genes of C. albicans. Sequences (500-600 bp) flanking the 320 targeted genes were amplified using the primers listed in S2 Table. Gene deletion was verified by 321 quantitative polymerase chain reaction (qPCR) using the primers listed in S2 
344
Plates were incubated at 37 °C for 24-48 h and colony-forming-units (CFUs) enumerated. Intestinal fungal competition experiments were performed as previously described [13] . Briefly, mice 372 were gavaged with 2 × 10 7 cells comprising the SC5314-dTomato strain and the test strain (WT or 373 ole2/ole2) at a 1:1 ratio. 
453
Digested tissue was washed and filtered twice to obtain a single-cell suspension. 
